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dxxxxxenAtxne Kinase hiiTKg belongs to a family of gaxaxxaxbnixe xxxptor 
pnacm -n -.v dec Arxscc. EphB4 has at; e\x a An e domain composed of (fie 
15 i 1 * t . gxs<> odm i a-,, gio >nLn ds ay s ev\i rx i 
wi Kg sea Fuarue b 1 » u axes , 
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domain fifixfiag .motif. BpfiBA kS <■ > dx o t ligaxd Ep'hrix B2 

20 (SaksixvS iai Oncogene $6 Aug 3 5 fi.4g8i3 > liMlla R. et al BMBO ,1 
Ad N i m > < N A As »'<i > ' v . ^ remK<- «. ' » « .nt i )0 . o 
activated by binding of einxexxg ;xenbxxriesxXrched eohrio figaixis AAAs S et ah 

X \ '! ! 1 1 «. . ^ <.d 

expressing the receptor and cods expressing; the bgand is ■ causa. 4 A; the t >h 
25 receptor aeb v&rion. Agon figarA } ' n > < an 1 > seeepior dnxerizes and 

aatopA;spfioryAhs the gmatnemkxne rxosin.e .residaea as scqxrre Mil aebvaiiom 
It has gexeixdy been tfiongfit thai when, a a ' • - * x - ceil enconaxers a. 
Bpkii5.B2~expR5safi'3g cell, ike i' gi 1 . 1 interaction ami aggiegatbu taggers 
signaling in both cells 

30 BphB4-BpfitAtB2 signaling has been explicated In angiogenesis (¥/a«g A al. 

A 1 > » » o M X, - 4) 
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persisieng representing > dys regulation of the raonrsa; arggogenio sysgeuo Solid and 
laorruopo;ehc tumor iypes 3K f nl associated wuh a high, level of abnormal 
10 aagio&eaesis 
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t n<. x , gopidattonc in s tumor are generally characterised ?>y growth 
15 i fai 

tvv-iutt. i ' <o\ vsvii u v a <.< 
$esfefai:eelis in a prolonged "ready" state by p«w I ■ popi is 

t is a goal of she present: disclosure to ptovide agents aod therapeutic 
\, f u ts on < 

SUMMARY OF THL 1NVEN HON 

i , < v - ii mhdrg 

i ' , ) < Xntiu ( 

I v i t < y > m .As demon t j< 

25 " s - fs >' s 

diseases related > unwanted oi a i v - , s ^ Accordingly, oertsk 

i e used to Umi s i s to tetouer 
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types parbcdariy suited to tK^ . with ass agent that dowossgalales ^ S or 

Bpkri«B2 function. 

5 binding portion thereof tlja i bind s> to m epitope abaaled ia thx o ts < < 11 ^ portion 
of EphB4 sad inhibits aa EpidM activity. 'T he iaobaed aataa b or antigen binding 
portion thereof may , > aa. epitope sboated within anuao acids * ^ of the 
EphB-? seqaeaoe of f igars 1 . Fos example, the epuope may be situated vdtbn; the 
Globular Domain < > of EpiiB4 dab binds to bpbnnffb Tbe isolated antibody or 

10 » ! <. I > N ,! O d 

I < «< ij st h < - i m \ . ed t m 

b 1 o ' v >' \ ! < < ' > t < ol dK if hb 

eg . ! f m v ! o< \< 

OK W„ O iU V V l S ! N > '< 1 v v >\ 

15 to , ! v ' I < hb 1 > e a feo,> < » s»« ) 

portion dtose> - - i ion ot nhm if m<m tmd may 

N , - o 31 Ih 

isolated antibody or antigen birtdmg portion thereof oaay e-hon the formation of 

ss v vivo th< 

20 1 i 1 ? i * ' 1 

3 iMOtrtiO t < > ] U i * i 

xenograft in a moose. Preferred anbboa.es that bind > ao epuope situated wltbirt 
. - , ,i x u 1 \B - , I Uv f ok f 

henrrowNo < l n *> P x « x ! i ^ ^ 

25 < ^ , s j , -• "•• " , -• > odi ia 

138. 
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solatod antibodies-; or . ss otib; bindtc ? epitopes ited 
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iuu ^ Bpfc84 kinase activity. The isolated ,m*iV *.r -aipru biding « s ux 
thereof may b * FH1 ND2 1 I t&ody « e lected iron 
; he group consisting of antibodies denoted Iiere-s as Mo. SSL, No. 0$ ! , 'No. 1.21, and 
No. 13L 

5 tire disc m < - Pibodies 

disclosed he-rein, as wed as antibodies and antigen binding portions thereof that 
eoT-rprix; at least one CDR portion derived honi an antibody disclosed lu s 

i Id i ' ( i iono xorj 

10 5 3 > ' , ^ tl s V , t ^ <> if'iOO 

t s < . ^\\...!^ Onn\koeNS 

SO !>< d M. > ? < I ' < N 

, < < 0 < , \ 1 x e '° 

No, 035, No, 079, No, 047, No. 057, No, SSH, No, 09B, No, 1 38, No. 0S5.L, NO. 

15 ,vd\o Pi fh \N > 

scide 16 19$) art bod} No 09 k opito x dun an mo 

x vh h!4 - « > , \ > ,s - . , ^ ^ <-s h- s i mix' 

No. 131 (epitope witbm uro'oo acids ?-24 o N bndyb 58 (epitop* 

v n - ^ J 4i ^ vix v ui N oo < nh> a 

20 iuh'. \KO i 1 ' > ' "* ,! <> "'i* h. 

, ] > o V ! \ ^\ M ni 

and Ne. 138 axe FLV6208, FTA~d209, FL4-6210, FTA-ttM, and FTA~62.bi, 
- * \ Oveh 

Therefore certain ?pec-i $ isp< ts o.t t x sobs j t pxo\ de s h\ bridoma ceil 
25 , v ' v , v< e > <>. 

\>\ \ OS >> ^ <><> U * S ! \ t~ : ei , \ a 1 

Sorpiismglvs arddxxhes 1 inhibit Hgand binding, antibodies feat Inhibit 
\ i o s ^ 1 ) s v i ! 1 

, | n t ■> , i ' i ? > 

30 method of treating cancer, the method comprising administering to a patient in need 
he , *i e v , < 1 > 1 1 c port on 
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! ! 1 Ji ) - S i (.US ' 1 ' 

,t o S . v dv m ( » ~> Oj j 

v u 5 j n . 1 ^ < * ^ vO . „MS"H 

Kaposi sarcoma, and kofeernia. d die isolated aobbody or antigen bkdiag pan-on 
» i n « j ti \ - > 



pe 



fee 



or afe:egen ho ■> ■ ponioa fee rcof that binds c - an epitope srfeaied m v 
10 , Ot . s > 5 . ^ H \< \l i , m ml i. b ' 

K , ! v m iS O , i , < O >v< 

To ccilToo aspect;;, the doe'cocrc provides a poarmaeeudca; pjepanfeoo 
coreprcdng any offee isolated antibodies- or antigen bmdbig portions thereof 
disclosed .herein, as wed as the use of such anybodies or antigen binding gordoos 
15 ! s i > t ! i « v dl d 

ea> i.^' 5 n > > > 

si s > o m < 1 

teukemia. 

feu t f t fe n fe 5 > 5 1 boUd 

20 (or oths i 5 <>s i al si 

lf ui s ^ -r <. ' i 

fbetfede those &£U at« suitable for detection by a method selected from the pose 
consisting ofiluoa^cence deletion methods, positron emission unnography 
dck.ee* t« ! >d itH mscleai i io >oance deteooof ihods 1 .UK 
25 for examples be select from the group consisting of a fluorescent label, & 
nit » up o lalvl s a bo' ^ ^ a dotuvdxe \.\o< n)gr , - e resonance 

* N <. <. ! 1 p i , ! . o <. i o 

m v < , „ I x - bad- fa 

30 PI ' 11'^-" >a\M us 
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Figure I shows an &mim acid, sequence o n - ~ 1 i&4 pr*. 
(SEQ ID NO: 1), 

Figure 2 shows a cDNA nudeonde seqaenee of tmmm. BphB4 jo *■ < 
Figure 3 shows ;jxii;:no acid sequence of the B4E03 protsffi t <. 

5 < < < t | U ! ill - w N ^ 

! ! < , , . \ \ t i i <. vd 

F igure 5 shows fee mooockmd anbaodnas genemiod agahad EphB4 d 
epitope mapping of these antibodies. The topology of iho BpbBs oxtxacepuba- 
10 > h< ! a ' v 

< <! ; 1 

I s < , ! - t i Id' 

so ><x cdl glow th n h i ^ 1 

C) H2052 pSM&. 

IS ! 1 ! " N n 

Iheoi - est to strongest) shown 

Figure 8 shows mouse v n 1 ■meropocket assay wbh an exemplary EphBa 
t x in fese«cc < fbFGU 

i c \ O ^ > 1 ! !M I ft>H" >* «. 

20 tumors. 

Figure U) s i ise apopdisis, necrosis and 

doeteased angiogenosis r SCO 5, head and neck carcinoma tumor type. 

Figure ! i shows fen systeno.s adn:n.nEtration of Egh.B4 antibodies loads to 
donor tegrsssioa. 

25 

DETAILED D sCKJI HON 01 T.H >F\ b )N 
/. > 

The disclosure provides, in psot, defined portioas of the Eph.B4 mesecnle that, 
can bsyvffeetively targeted by polypeptide binding agents, seen as aodbodiea. 
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snrigsn binding portions of a t : >- tnnmop \ - jetnbndiog 
; r ttfMds the HphB4 polypeptide binding agents described herein ma> be used to 
nv v v&u* i v i • 5 < - kJ ou \<«vd 

t ^ > t The disabor.arc provides antibodies and antigen binding portions 
i it t> i N ] ^ t v 

binding or u N kinase activity. Snch binding agents m&y be u d to m tbal 



\ t not wishing to ! Itokted to o pnticniar mechanism, it is expected that 
these antibodies m - r\ < only EpMH kinase activity, <> also EpkBd uhu 
fti>m the \u > thus decreasing overtoil t hB levels. 

I i it « < i ! , n o- n 

kinases 1 u inla < 

ttd a oa t of 

duuto; (it vlfj.pt...' iv, veli I s " r^^b^nu Jennno v> n-.s-tt 

; , - i - img reotsf 

BphB4 n: specific to: die nnnntoane-toonnd ligand bphnn f (Sakano. 9. et ai 1996; 
B»t 1 ! < \ < « \ vob ? v , I i un 1 5 r 

attached opinio Uganda (Davis 9 ct at. 1994), indicating that contact between cells 
espn v v t , s * f t i 5 ' ! 

recepto?: activation. 'Upon ligand binding, an '11' receptor dbnenzes and 
Nhos ; . i ' ! n n > f to 

, ! l :\nie a 

3it5titnaiine!uc! cs it > oogioln; :ns> 

n raised against as isolated aiidPa-rccoinbinanttnamniaitan BphB4 orposalon 
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? n\ HphB In certain aspects, aaiibodfcs of the 
> uK < * b ^ oa u )iU t ok \ < 

so s.M> ioh iapodxb Fo twnpk au ! hB* ok k > np scsa 

J M J i t s S. ' i. V 1 lit? 

5 i | ! > i *- ^ * o 

polypeptides Hi fragments., functional un atad modified forms of EpIxBd 
soMble polypeptide. 

An "immunoglobulin" is & fooxnneno nvabeak. In a j-atxtrslly-occumog 

JO ihauN <'.k-?i ?\o> on ^' - no ' b \ " . 2; : 1 \u xi oae club < about 

5(b?0 kDa). The am; no-terminal a < , of each cliai-i sac . a variable region of 
about 100 f 1 10 h. amino ackk praoardy responsible fos: aabges recognition. 

n s i ! ^ v ^ k n 

.sp< )i > for efketor bmciion. Hasuaa light chains arc classified as kappa m\ 

.1 5 lambda ViuU ekaoa Heaw mc cU fb d as wo. <h lies, p ssnu. aloha, or 

, ; f i „P i l iOc ^1 

eas xo 

j,iH\d'v i i n * P a <m ^ < i 

in 1 a :: D" region of about .10 more amino acids. See generally, Fundanxental 
20 immunology Ci ? (Paal, W.. ed., 2nd eel Raven Piess NfS (mcorjMwated 
* a^oce t ih n 

a< t chain pair me u ! 1 < site such i anmosct 

innmnmgiobaiba i two binding sites, a ^ d ^ nary be organised n > 

a , cadet snocmres. IgA is geseodly a dsmer of dee iebamers, IgM is generally 
22 a peiaamer of live ienamets . 

hnumn > d - - ! i < t So-. 

,a e e * h « ! v * . <■ I ^ H,< v Iv i 

.mm kaiviu: m >.cVmsec a . v ■ Idb^ be * PRa uooi n>o ebros of 

30 v tOv 1 i sis v e "o xt\ ii i> « » i 

k sbRt (HR ! ^'211 x i i \ h i ti «. u>.i 
icids to eaclukimait: is 5 K v. < i 
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si Nature 342:878-883 (1989). 

\s tsbtxxh eferxtoanb > >> i< :et >b to 

5 portion Jhetem" thai composes o -to iht miaet <i'--i-b,d\ fm :meenb toodmg, Anttgen- 
btoobng pousoni may be produced by recombinant DNA techtbqoes or by esv> nabe 

III) \ I ! s i.Ki 

alia. Fab, i to'. : mito.'. I dAk and complementarity den. urn rang region (CDR) 

fragment; ^ - 

10 ant-bodnm diabodies and polypeptides; Fiat contain at feast a portion of an 

a , > that o safboseot > confer specific n,e < binding to the 

ptoypcrtoide. Tits moms "amoPphBd 3000000' and 4i EpbB4 ar;bbed;to are used 

j n jo!] 0^? 

\ s 1 < u s5 n he \ VI LCI 

15 j H U 1o ' 1 a ? 4 > km H f i nba >n o 

Fab ipi'K \ Poked by a dmrditoe badge at tbe binge on 0 F i &agme»fc 

i ! s ^ a d \ ) 

< ; * to <. Nah n: 

34P544to4m i'0p } to mris^oi'a VHdatSittS. 

20 A sing, d> : * sn ,mbbody in which a VI m fan 

p > < form a monovalent molecules via a aymhehc baker 1 1 b d % 
to be made as a smote protem chain (Bud ef 1 Science 242923-426, 19SS aod 
Huston et at, From Nad. Acad. Sol USA $5;5$79«53$3, 3988). Dmbodkas are 
biv» o bnsnecibe antibodies it; touch ) and VP domains ate expressed 00 a 

25 single polypeptnk chain, bot using a linker bun is urn short to aFrnv ton pairing 
between tiro two domains on 1 same ehaim tbemby fotcmg < domains to pair 
widt complementary domains , < to < b and creating < atmgen Poinding 
st p; K >f i . 1 x. x > k v . ^ \ V.n-4-* * ^ t*» * 
j dbotal 11 * to on o 2 n 01 t DKmt s> be 

30 incorporated into a mokenk ebbet eovskndy or mmeovafentk. 
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\ ) > s ,v - " w s< o < > " ' - ^ s •> - 

bin i 5 s s n ikleten 

For instance, a \raobb vera; .-. uumuTK>gtobulia Ms two identical binding sites, 
a siagie-ehaui antibody or Fab fragrnem baa one binding site, while a "bisgjecUje* or 
5 "bl&nctionaF antibody has v dirremm hiadmg sites. 

Ths terra "human ant Ibody" meiadva ab antibodies that have one > m > 
\ > ) > n > i i m 1 a 

preferred embodiment ,\ of ; variabfe and , vet -v - - - are derived b an 

; s >n > * 'Ss b k « v m 

10 be prepared i ^ 1 rys 1 ribed bek a 

i O I ^ 1 ■>(!>< K 

i i s i i i \ i > > n m ?K 

amiboeles. In s prelened embodies; a. oaa or mere of die CDRx s derived Son; a 
i t 1 , * ! i \ I i - i \ v. s > <ia 

% du tve ib!\:" 

CDR* from motv i ) i nixed and iml bedi 

Jh , ) . >du ! n ( R t a-t 

j i rl>t% 

nnf bK from the light ehabiof a sceo.ab human ame%pbBa antibody, . tiJw 
20 CDR on sii e derived S 

!us,tr >k i ^ < ) <> » i ! 

anybodies, from one or more different araibodam such as i ^ antibody, or 
bora a hamiunaed amibody. 

A %eub:abzrog antibody' 1 is an aoabody that inhibits i ' ;P 

2a : .m- a' 1 a ^ > < < Hot 

y " i it Mvi bound to EpfcmB2 by at least about 20% and preferably by ;a least 
40% ; mors preferably 60%, even more preferably 80%, or even mors preferably 
85%. 'The binding reduction, may be measured by any means hremen to one of 

f r K i K t ^ ! s s \ i I > i 

30 ami v ! 

Bk&mples. 
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Ao I ^H- *aiw^ A-tovtimrdri is m antibody Uuu activate* Hr*K4 

UVjt^ < ^ <• tO ~ I - i~ 

e X s>re5siiig E] Ba " ; ' i omb lime b t ibod aetivatesBpliB4.ktaa.se 

Ut\ > )^ \i . - > 1 M 'i^ 

S more preferably 85%. Typically kinase sets' vity is measured as the i k n A' < j 
state e B ba&b (ryrosme aetophespbosyisiiesu. 

As eaed bemka the terms babeT' or "labeled" refers to :iaeorpo.eatioo of 

marker, e.g., iixxaperetioo of a radiolabeled asemo acid or ata?a:tmaeot io a 
10 po tx \ ^< s ^ ^ - ' - 

hu* cat be 

JU \ b \\ \ > v i M t * < $ v i O ^. 0) 

„ Lu ot toxin Various rr^Kd* ol 

( thi. < k im beu^i 
IS x 5m > s ! \ \ > u 4 k 11 h .» 

radioisotopes or radionuclides (e.g., 3R 14C, 15N 5 35S f 90% 99Iey 11 Hn, 1251, 
nUU'ieou e:a HV wdamh* tth .bosph* en^matU. 

l K h<; a disl so i U i hs buk .v. . s 

vb k,i i ! v , it ui 

20 > ! t , , M < 1 \ uk» ^ v qi t v ! it 

s <V taps 

5 5 be agents j 1 - i ' ( % 1 

iaxob - < v s s B, gramicidin * ebbdram broioab. emetine, mitomyeia, 
etopobees ieneposide, vaeedatimg v;ebiasiiee ; cdchieua doxorubicin, daauorabiceg 
2.5 ! < > < v fn v \ n P 

Hp Oct s,'0;e J;, >c-m - > , e.-x-ooc, i itcmx mo g-opjanoioi, 

i go >sm ! i l - N 1 ^ v. < ^ ' ts 

ei u & ^ tv > 1 1 

^ \ a tm 5t < i 

30 monoclonal antibodies agabist Bpb.B-t as P as hybridoma eeb lines producing 

} s 5 J i « t <- v •> < * » i 

Vi 
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mulu3-n«ri^iio« o Hp) J < evC} ei 1 ! - ' ^ r e*s *<;•> 

I j-n ! M , s Mi h ! 1 v i 

irMbit sngiegenesbo and feeix ability to inhibit tumor grow&. Further, epitope 
5 mapps K I to «a oi 

rsore reforms of BphBP (e. p., a gkksAo- domain, a oystehnneh donnon. or ;t 
hbtOiK\ t i ! ! ^ ' 

J ! 3 i It 

In certain aspects, antibodies of the ^ ! a specifically bind to i 

10 ewacdhikir U-SfJ m\ tKOm oSAu WW M horer. (red to herein « i soluble 

Ephh ' { > ' A } - A ^ m >v < v >f . v 

> f t i ^ r ^ > s 5 t d 

,M V 5 . I ' 3 - - . ,< 30 ~Mi - ,3,0 „ 0* 

fSEQIDNO: lithe i A ma*, tyi e 3 ea A 42 > f 

I S S.EQ .11 NO ^ 3t3v hi i mxd B ctmt.yp 434-526 oi 

<[ A n KA : « I v u o < , >\ 11 k u f > A ee h \P 03 ! iutes 3- 
{ As sise 3, > pepiid s i 1 mentse functional 

ts" > > modified ibam; of Epb.B4 coiobk polypeptide. 

In certain aspects, the present invention provides ax-t Aodns i,ia«-KphB4) 
20 * s i P> If 

ill ! t I ! 3 sii i Bpb.t bod 17 
851 8511, 91, 9$, 21 51, and 38wafcov< Ibgioe 5. t 
kaiumogtobiUms csm'bM to EphB4 won an affinity of at least about i •-•10 p V< 10' 
2 1 > AiCr Pi 03: less. Optionally, fmtihodres andponioos thereof died to 
23 I i equivalent > l<« 

fjphl'PA iptids co:op;ss tin > > I in 

Antibodies disclosed herein noil preferably be specific forEphB4, with 
, , , n < <s 5 < 1 h i t! \ i \< 

> t | K ? , s o .<• r- s\, v o* Aeale 

30 ekcth c omrem, tin < Hi 

v :V ; i is s s i ! in ^ > < d ■ > > ' e o : S v - > Abo 
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o\ >>oi >md o «i^us»e. i<iv, <?i» »r nb i hp iV< Y ( 

%U arsi -body doss b iwf -o mibbpk different BphE4s fen du&amJ sp s k , nc i t - 
i o ! vcrmnx 

the species aeaectiviry bar ;he aotbbphBO antibody uamg su o s wsU known m fee 
5 art For instance, o»<? »iav dtrtenmne specks , m <- using Western blot, FACS, 

? > ! ! > ! i x x 

^ ! < 1 mbl noihcri di \ - , i ra ' y iot b< d u.s 

i icnti i x ! » 

l l vi > K I s * I f k „> 00 ^ I t 

10 tu reais x kt»uu 3 £ 8 tftyu ? ! kn »* m 

k* *cs cdt.ogs oi nee specs 

< ( v H ^ ^ W x X i 

v ^ 1 x Ox\ < -5 

15 u) k s n ,j v ^4 l,-,s no son ( > i i< o -» ifl< if 

i > i x 5 5 C 

do ^ < x x > 1 i * > ■! i 

; v x 1 t * ( i N r ^ i 5 

! b lo !<• > t. 

20 < 5 «d ^ 1 b nd In 'isk k an^ttopem 

the regioa nj> > ammo acids ^24-429, deluding die o x >i i type 3 

domain. Epdf > ^ <"\ S^H, 1' an»i > n < to epitope i& 

the region spaorda.g snbuo seeds 430-537, bschabng the second Stusroeetb ?ype 3 

J, HI <V " M v id X VN - ' * i 

25 v. x saijo) 

I ! ! ) t < 5 v » si * I i<\v' llt^ 

! I a 5 v v , j v v ,{ 1 < i . s 5? o 1 lif U UO 

IgG3 or igsjd subtype. 0; 3 more preferred emboddiieot die antbbpOSO antibody b 
subekss JgG2. '11:8 class and subclass oi'EphB4 andbodies m&y be detsoHmed by 
30 aov method koo^ ssUk " i c e^i b u.- .~\\da^ » . - at\Ubo^ aiay 
be deiernvined asing aetd^odies ihni am specibc for a parbcraar class and subclass of 
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be determined by ELIS ie? -> eUasofe« tec inqu \l ; stives 

la S \ Ov s v. i t ! 1 s ^ ! > 

constant as of the .heavy and/or light chains of the anhbodies, u a „ 
S ;< r , said sequence;; to > hnowa amino acid v s . v \ of various class and 
5 subclasses of innamnoglobsOins, and defeating fee class arid subclass of the 

v 5 1 1 Hi N s v N 

< an:-.": . • arc ahowa to Table 1 below, 

b; cetlaiit e;nboo;mems ; snigk cbaic .antibodies, and chimeric, hamaniaedor 
priinatbaxi (C IDR-graited) aaabxxhes, as well as chimeric or CDR-graited single 

10 1 { , S , S } V N 

f\\ ean; »ssv C> U -v> ; v n n ( v is , < s < < n d n slsho h 

) ^ s s i nc v v si i I 

<.< * , . *\ na as >! v\ i\ | 8 0 t n i .\ si s < ' »< 

jr. v i ,v » ^ v\ < >e « , c\ a , ^ a - a >a 

i.5 Sill. d <. < I si 0 v !. ! >1l<. 

Cabilly et at, ILLS. Fat 1%. 4,8$&S6.7l Cabi% et at, .European Patent bio. 
0, 1 25,023 ; Boss et al, U .S. Fat. No. 4,mM% Bess et at., European Patent Kb. 
0,120,694; Neubergeg M. S> etai, WO 80701533; Neaberger, M. S. etal, European 
Patent No. 0,194,276 Bl ; Winter, U.S. Fat No, 5,225,539; and Winter, Bsropsaa 
20 Patent No. 0,2 39,400 B 1 . See ^.«wrtaa«, iL et al s Bioleckaology, 10: i455« 
1 v j< > ' ad. id ou> S^e^ lair* 1 >\lKo 

1,946,' 8; a J t itd, R. B, et ai, Science, 242 423 42s ( 9 8)), regard single 
chain antibodies, 

, $ { , n s b, -m1 

Preferred functional fragments mteki an antigen binding funauon of a eoriespoadiag 
fuH-Iengtli and body (e.g.. specificity On' an bplb.U}. Coital;; preferred functional 
30 in i nt f «atl >0 > "> t < 

}} F such as a biiKilcg acdviga a signaling activity, and/or stimulation of a 
ve a < response. For example, in one embodiment a fainciional <H of an 
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> \m bod] ca* intehk She im actio oi Hp - 34 v\ ith one or an c oi l lig nds 
(e.g., Epfarm B2) ami o t cm mMb.it one or more recepfor-sae&b&d funcilons, smh 
as cell migration, ceil ptolj&mtRm, aagrogotesis, and/or tumor growth, 

Fo* example, antibody ftagmesns capable of k'mduig to ;«:FBpbS4 receptor or 
5 portion thereof, mos tiding, but not limited kg Fv, .Fab, Fab' and F(sb \g. F&gnmma are 

i 5 il ! x < N v 

< i , s 1 > ! 1 v , U)l 

f I a, , i . :v , ; , -„x:0^O « 1 iou I 

! v n s )Ki x i ^ w 

10 h n \ « no < v. >mb, u v s , <i , s j I FmoCHeecer 

* * <. ! - X \ ! ' < ! \ i »t 

Oii g i I ! V V V ^ v ! n 

A. laomoimd i,r>>' h ax; antibody drat v derived from a nor, --'human 

! ^ < i » > 1 

! 5 hea\ j ) > o n i s < n 

response in humans, Alton ■abveiy, a huraaMzed antibody may be produced 'by 
fu&trig the eomamt domamx from a Unman rmtihody to dm variable domaim of a 
! :• >n • , * - s \ n:a. { vrmples &f hm> to in 

in U.S. Pat. Nos, 6,054,297. 5,886,152 and 5,877,293. A Imnmnmed antibody may 
20 rur-mrufm -> < > 1 < S gymFm mm^ hmvu\ 

Mnmu-med immtmogtobulin Mv^M*g,8|»e«fi<>i^ fos to-BphB4 (erg., bmm 
P|HB 4 . ndmmmo d»i -kom- v v . u-u »< " w o o >.dmnnn 
oria.br (e.g., rodem) and at least a pminm of an imrommglo'bibiri oi" daman origin 

25 , „ ! <. * < « ' <>' < for 

example, tbe hmmmiaud antibody can comprise gordona derived \ ao 
no mmt< " origin meb dm man-site eneegumy, such as a :omnog 

and from Immunoglobulin seguences of daman origin (e.g., a chimeric 
nn m ^ ^ > > ' ! ! ! 

SO u m v. N n ! * n ,m x % egu s <. p> 

it n chimeric antibody < v 

esptx i to produce a contigitous pt sham) 
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an ;:anma:agbobui:a; eorrbboiag ooe or more irimomogiebabr; cbams comprising a 
£ i'loitv uh 'H * "> v ! ^ r-=mv<. PUsdo. n?i< n if 

5 of human origin (e.g.. CDR -graPmi antibodies with or without nmv^oK e r ji 0 
hi out ~n i ^ ^ e v 

ut i « antibody for binding to <u> IVh polypeptide. Chimeric or CDR - 
grafted single eham antibodies are also encompassed by v v n ■.<> 

i > H! 

10 !« eertain embodinmnm the present invention provides EpdB4 antagonist 

.m i \ As deserilmd herein, the term "antagonist \u > refers i an 
antibody that can annim ■ -nc oi n.-ae sanctions of an EphBC such as a basing 
activity (e.g.. hgaod hmriisg) a:ad a signaling scarcity {'e.g., clustering -o 
plKsgCory le t bra oi'frihbfb adrnalamra of a eehalar response, such as sfrandabon of 

15 Jl m > hp n ! K m ! , ^ nadd 

<mdm nj\ s i 

\h I < ! i s d <)< i 

dphfia ear; ) i i ; <. ud ^ Bpb.BC including endothelial oeii 

mipauon, cell •> > a aagjogeaesis, and/or tumor growth. Optionally, the 
20 A< ' rm , , >d i »os{ i b U > t^ihl 

! f ar n i. vi s it i i | ! - > on 

i O » M N ! ! < ,0 1 < 

I vi i 1 of BphnnBd. hi arane m\ ! n such antibodies nag' be used to 
s - v < i s i < 0 nrx^ > 

25 assays, such antibodies amnrisingty behaved !il;e antagonist antibodies, Such 
' ! - t in ' I r ,ns 

i nlieularh die region o a? aio reids " N - 129 of 1 y ] 

In certain , < 1 , ; op anhbodCs are also provided, 

idiotypic ajati"bodi< jeoogrbae rad? c detera ds asso ;P vith isaritigsn- 
30 hm t sit ->i <n tilt m <. n ir>nnsi. 

St 5 ? < (. 0 > ^ v S < S S 1) ^ n ti\ 
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^; -s strain. .a die stin : used to produce 8» seoonfl jo'»o« - $v - v.. ; , U.S. Pat. 

potion thereof, and these < o « v. are osed . aim to produce <v an newo pa 
antibody. The aniHdiotypk ftntibodiat produced thereby can bind expounds 

mm j»w s n 

idoiypk I >o v also be as Inhibitor of as* EpfcB4 receptor frox although it 

does not kmd receptor itself; Such an anedJoiypic antibody can also be called an 




provides bis hybridotna eel! dries, as 
Pieced by these hyhridoma cell Hues. The 
invention have oses other than for the production of fee 
Bbt^ttip^.tite cell lines of the present kveatloh can be 
myck 




additional incase,, and thus provide for fee transfer of d>e gone* 
. Jte. addkkm, the cell Imss das be used as a » 

ins, winch em be isolated aad 
expressed ^e.g-.upoo tossf&r So other eels using asiy s«habletcchmqos (sec e.g., 
20 C&biily et al, U.S. Fat. No, 4,816,567; Wittier, US, Pat. No. 5,225,539)}. For 
instance, closes oomprislsg a reaira^ M^BphB4 light or heavy chain can be 
isolated (e.g., by PCR) or cDNA Mmms can be prepared torn mRMA a 
fxon (he oeh lines, and cDN A t k rm mz )ding aa 
t i . can be kol U«d 1 jus onchdc acids sneodmg tht heavj mo < i gh c ; dns of 
25 the antibodies or portions thereof am he ohtamed and used m accordance wife 
ecombiramt DNA technique tor fee production ot specific rmos >halia 
aatmmogiobaO ; aha \. .a wva^ 5b. ^ *e a , horea ^ * J una nneaj-ba'nys* in a 
w ! 0 >*! > d -o; e oo \ 
o r t \ i 

30 j ■> . Ko»\ »\ sait if k 

prtixryotic o aryooc vecio g., express vectors \ \ do i 

mu>. Host 1 « > . st xfi- 
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, U!l ' v » i ^ v J 1 i) * > v 

genonie). For ^ <. bosi cells can be maintained under conditions ■> is ' for 
expression (cc... . n\ N s of inducer, suitable .media supplemented with 
aporotuiate 1 Ri&wtb factors, antibhfee, n;nbhonal supplements, etc.), whereby 

recovered sod/or isolated < born the ' cells or medium) It will be 
appreciated that the method of production encompasses expression m a u ceil of a 

f ,} < < s, A' . i \< ' ' O t 0< i | i s s I M E 

19, 1992). 

II. \ > N < ' ' 

Preparation > m > anu antigen, unci poiy clonal 
production can be performed as described herein, or ustog 
A. variety of methods have been described. See e.g., Kohte 
i 5 497 (1975) & a d Eur. 1 Jmnmaol b: 51 1-5X9 (XW7% Mitsts 

550 -552 (1977); Koprowsti el at, U.S. Pat No. 4,1 72,124; Harlow, E. and IX ia«.e» 
pxg UtOt.,d ( CN \ bo; orx eg t u < I vV 

1 uo< s, \ \ i O 5 Protocol 1« Mob d » Bit ! \ 
27, Satmaer «94), Aasubcl, F. M. et al, Eds.* (3oJm Wiley & Sojssi New York, bbYV), 
20 Ohapte ' J,,.^M e , i 1 < s < outcdfe 

,o |bk i eg., a myslon e e $ j ' i nh.ixxiyprod oi»g 

cells 1 antibody producing cell, preferably > of the spleen or lymph Bodes, 
are obtained bore. animals inumndeed vote die a tit -get? of interest The fused cells 
(hybridornas.; c;m he isolated using selective cte.rare conditions, and cloned by 
25 | t s } t x > . t ^ i stx towik 

v,- e> '< ^ lo ;s ue o. assce <- a 1 )-- \ 

Other suitable methods of producing or isolating antibodies of the hosnk 
specificity can ;;s< t be < i ? 

i n ! < v n ; x v im- \b 
30 (e.g., mice) capable of producing a bdi repertoire of human antibodies. Sec e.g., 
, , ' , , x s io^\ hbi 



., Nature, 256: 
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aL Nature, 362: 253-25.S ®m%htobet$ tt aL U.S. Pat. No. 5,543,806; Sunmi et 
aL.-aS.JP8t No. 5,545,807, 

- Ox- ,vl v v i'v ~d\\ 1 L ot <h-ii - <■ \n 
5 antibody response, or an Ep.hB4 futdon protein) can be nsed to imtnumae a nx run I 

ou n A i abomon 

\p _ t{ s < , < I •> 1 -a » Ki„t UK) > , > 

cooibroog \ <. v. on a protein or peptide hrctode conaogadoi- h> carriers or 

, Hh ^ s n \ \ xi? > d m I p o 

10 polypeptide i , be adroinioeeed in the preserve of adjuvant. , f v progress of 

^ . tJ ( n , < ! ! s < on 

Standard EUSA or other bomnooassays can 1 u won. the bmnueogen as antigen 
o f^V < i ^ ''I » 

«. v s t \ i K d ! i H X » U*\0 N i 

15 besot no no Kkwi 

specific for tiro t < ? > * or x transruembraue portion of the p 1 
protein, 

iOani.i ttiW » ! > « 0 U,'U 

EphB4 polypeptide, aatisera can he obtained and, If desired, poly-dona! antibodies 

20 can be downed from the serum. To nredwee monoclonal antibodies, andbody- 
pnohicuto eeila (iynpEtocyieb; car; be harvested < ae nnrmnoxed animal and 
fbseti by !»uioJ uo » i . > o v < s - - no -iK u s 

iirdMnu-lhf,"! dsevOud-nr e" e-ach e, he, ; u s are ^eH knoa a n> the aO. 
atx tutucc 'ih it > tx b> f i « ! v it « 

25 and Mibiein, (1975) Nature, 256: 495-49? p the bin B cell hyhridorna technique 
t > >o st ah, (1983) Iroonmoiogy Today, 4: "2), ; the I A 005 

pr< ! - roeit 1 ok eta Mora 

\ \ N 1 N v * 0 K , s 1 1 

bs seoeeBod nn- un< h for production of antibodies specifically- reactive 

30 with an t - hb, ' polypeptide and monoclonal anybodies isolated from a coidue 
•> i p a such hybndonrs ceils. 
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f en ng conv< ) E ! k i v ! 5 crooned list 

V s v. f> ^.VUOp C 

fragments cm be generated by treating u n with pepsin, v h restdriog F(ab}2 
5 fragment can be treated to reduce di.nd Tide bridges to produce Fab fragments, 
i ! >k < < . o 

friended to include bispeoiife, smglemhafr, and olmT.K-.rk. k o> <.nh 

having affinity fox an EphB4 polypeptide conferred by at feast one CDR region of 
the aoobody. Techniques for the pmsiaetion of single chain antibodies (US Patent: 
10 < l s - s \ N 

bamgeeic mice or other organisms rueiadmg other mammals, may be need to 
express humanized antibodies. Methods of generating these mmlmdies are .known so 

« O ^ , ! ,i v. s ^ 1 N« - ^ 5 il I 0 0 

Patenf.No 0 12: 0?;.* Qneon si at, Bnmpean Patent No 0N5I ;U f« > e< n l !■ 

15 Pat No 4,816,35 ; kxom urnpean .Patent "No. OJ20 

i O 86/015 x e K r M.S. eta Eucoj in Patent N< 
, S Pat \ > 539; winter, Euro m Patent No, i 59,400; Pat B. A. etal 
European Paa a; n v , am n No. n\>l9,S96" AL See sfrm t , !( x\ h-si IhSh Pat 
No, 4,946;??$; Huston, U.S. Pat. No. 5,476,786; and Bfcd, R. B. et al.. Science, 242: 

20 423-426 (1988)). 

SuehJu n n s 0*0 

, - ! i i nucleic acids to gmpare genes (e.g , cDNA; encoding the desired 
humanised chain. Fox example, nucleic acid (e.g., DNA) sequences coding for 
iummnixeb variable regions can be constructed usfrg PGR mutagenesis d x\ o 
25 <K NN^ 0 v s i v* v.M 1 i K v r sacks a DHA 

jo from , previously humanised variable region (see e.g., Kamntao, M. ; at ah, 
Nacl Acids Res,, 11: 5404 (1.9S9)); Sato, b... et ah. Cancer Research, 53; 851-856 
1 u ife K i t \ov, Kdr^y. o v „ . jp^r md 
Lewis, A. P. and J. S. Crowe, fee 
30 s i \1 k methods, variants can also bo readily produced. 1 one embodiment, cloned 
variable regions can be rnoiagenised. and sequences encoding variants with the 

i <. t v. v. g KO oU C£ 
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in certain erabodi.me.tits, ths armhodm? are further attached to a label that is able 
to be detected (e.g., the label c:-: he a u-Jwisotope, fluorescent coispouad, enzyme 
5 j e - i i 1 > x j v i , 

t 1 t i i s - - , >o 

nung.mm g > <. ^ o-n Hi' ftu k 

V \* Cu Ga s < 1 1 ft > img . 1 i fixer o 

v vl sr U x 51 

HI , u o v j in 

accmnaktion of the imaging agenr is thee detected. The localisation and 
i. t . . o I imagine; agent may he detested by ^ 'jsi salt'! 
msgoetic resonance no oompmed tonmgtapby or positron emission 
tomogimrmy fmmreioscrn b graphs- using antibodies or other binding polypeptides 

IS directed at EpbB4 may be used, to defect and/or diagnose cancers and vasculature. 
For example., monoclonal antibodies against die ! i hlU marker labeled nh 

kdn is :n n.sthom. L;> Iodine-niay be citeciivoly used .tor such im j As 
v < I he o <. s to On skilled artisan, ^ amount of radioisotope to be administered 
is < | *. upon the > is t a Those havjag ordinary skill io the art can 

20 readily formulate die amount of i imaging agent to be aduuuistered based p n the 
specific net! vity and energy of a given radionuclide used as die active moi i" 

T s J < i ) "> ! < ! > i ! s 

most often 2-5 mOlm n ; are administered, 1 . > s i , - according a the 
present invention useful as imaging agents comprising a targeting moiety somogated 
25 to a radioactive moiety comprise 0.1 400 nibftcarses. rn some- embodiments 

preferably MO mbheuries, in some embodiments preferably 2-5 mihienriesgin 
some eamcdiments moo- preferably 1-5 miibenxies, 

in certain preferred embodiments, an i i < ' of die invention < a 
- > «. i nf n dm\ o < ii ulable 

30 n i Is I i i 

administering to a moose an amount i .immunogenic composition comprising 
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it>hP >ol> epode s octave t $ u « poos* ibtalnmg 

I i 1 ii i v. ! ^ ^ v. ! 1 

> ( - cells with myeloesa ceils to obtain anybody-producing 
hybridomas, and testing tho amkedyg)u:uiuc«gg b\ endorses to kbntify a byhrkloom 

5 that produces a rooisocolooal anobcaiy thai hauls specifically to the EpuBe 
ur> \§ x n i i 

optionahy in culture conditions where the ceils produce t 

n w antibody that binds spociikaby it; £i)ivB4 polypeptide.. The monoclonal 

> 1 , < i » . -'u. 

W i - ' - 

de* rai t 1 U < i r f - v ! - vo > ; 

example,** < < 

able in target: a particular seii < Accordingly, To obtain ? - > s of this o 

u < >*,s s , U)kO (t 

15 f s i iv;;ued cell sordtig). I i 

sh >i < " 5 H i!H lv 'd M >M ](]»<)( 

buanng A variety of different techniques axe evruiabie for resting antibody: antigen 

t.UajO f 1 i U .JSCs v ud 

If surface plasrnen oesonaoce m « assays (e.g. , the Biacore Iniahrrg assay, 
20 Bia<ore AB, Uppsala, Sfcfcfea)i, ssadwidh asssp (e<g. s the paramagnetic bead 
-urn" S'b.b necrn a in,.. Gafthenil nog V bonis. ■ estc-oo blots, 
nonuin<.gneegutation assays nod ^arobsjtoc^v'n v-its. 

ThstasxSiboc - 

applications, kabuding research, diag:acsbe and therapeutic oi ' i> For 
gy , t , s ! <■ e t 

study receptor structure (e.g., CGuhunonKsi} and unsetion. 

ffl. Diagnostic Applications 

In certain aspects, the various antibodies of rhe present: iovenoon ^ be used 

30 , < < o n it d 1 nxet o 

gene. Thus, they also have noddy u applications such as cell sorting cud imaging 
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,<s f<^ \ < e<*o or 1 lluore»eerv? acttvawd oelHortmgK \r Jnr i > 

i £) , < ' „ , x O 

n, UK* v v k x t x i > " <- H 

5 diagnostic, assays entail defecting (he formation otk vomptes resulting from the 
binding of an antibody to BphBb . The antibodies can be directly labeled. A variety 

i d < 5 j * i i n t'jov n 

orogenes, ergaaje substrates, enzyme •. >' i enayrae ikiibhors and ' su<\ (<- ' 
btotm, kspk \ < . ^ < v >^ s 'in \ <.< 

.10 i , v x ^ , \ ! N x ,n n ^ i a k a 

4,098,876). When t U antibodies can be used m assays, such as 
) h > < ^ m ' ^ ifb 

anodier (one or more; suitable res gem vkboh car be used to detect: antibody, each as 
f i \ > d { 1 >h a n s . ti 

15 n i i > . , > i * ! i . * f » iheled 

M \ i hB 

o * may also be deriv&baed < a chemical group such as polyethylene glycol 

v n f -\ in < ' 

Si., „ » ! > vK 5>C 

20 serum half ■•lite or to kote&se tissue binding. 

n> oo, , 1-beo.m n , '.ove. is w:-.u eoos.-aw e< mo. od ai 
enaynm tnnnaaoaasays, wherem the sab-eot antibodies, or second araiknkan am 
cogiugsied to an emgme. When a biological sample comprising an Egh34 protein 
:1s combined with the subject: antibodies, blading occurs between die arkbodies and 
25 ^ ^ , - 1 , f' '> < < 

«h ebmdmj 

k n , K , p n J 

epitope recognmed by the artdxaiy. These bcrartd cells oae be separated hour 
v tk ii d w\ j fu t> 1 s h 

30 vt v < cil i ' ! 

substrate of the enzyme which produces a color or other detectable change when 
acted o« by urn eu g„ bmn> , < ma tlm ?; at mkkkiea ear) be 
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ii li.-: aod a second, labeled aahbody can be added vUdch uvogokea ifto r\h > u 
antibody. 

Irs certain aspects, kits for s < - detecting the presence of as EphB4 probbn 
> t >on s. * x n i * s \ \ 

5 which binds to eptor, as well as one oi man 

j . . ,< j < v mrplex between Iht 

ant; body and ByhBb or portion thereof The antibody «. i - s i v . | e-.m 

^dosnvidn 

< hi J ! ' v specific i other epitopes. The antibodies, which w be 

10 labeled or roTbxdeT. can be included in tbe kits whh adjunct ingredients (e.g., 

Hi s SiK | I K i N , , ^ 

5 fv v' h t; bod st i 

be provided as a lyophihaed mixture with tbe adjunct E-o or the < ij> 
irgiu ,5s <- n i p ovakd fox comb; i i I w Geueraih -has 
15 adjuiu s vdlkpw! inlc^tl ibout> & weight based on the amount 
ofaeihvara - ,\ isu dh v be no i e-ast about 

<. * ns 3 s > ^ h_s i ! 

ofbteding to the mo? . 1 ployed, sack ai >ody can be provided 

sins separate oiaiorco tarm-a I s i 

20 presvuu ^ n piealh labeled, and can T* nnul t pocs uwrwiflithe 

dbtdafoow. 

Similarly, the present aweahon also relates to a method of detecting and/or 
o v , ! oi bvacellv he e o * 

j > < a <. t s ti nhkod} h odm s 

| i < 1 i 03ft x < 

beb libo ph.B c t iad < s v. sence ef tk 

K>si c b o bi >. K ^ >. m \ 1 » m « J o d >h 

30 <. 1 ! ' * ! 

expression of EphbT o-» cobs from an iahkddaal. OpiioeTh', a qatauitative 
expression oxEpliBb oa the surface < t s 1 cells caa.be evaluated, for 
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} die s»Uf £«««> Lli.Tstt) Oau i 

sion or risk. 



n present v . . in so relates 
,f a i o certain diseas 



apt: 



HpbB4 gewent or: 1 aed/or the ramfoet b cells m a s< > e d In 

one embodiment, the tmenSnnndLd to a method of deteootgg sosoepumfity of a 
mammal to a tamoa to t embodiment, a sample as be tested is eoruaaam with i 
antibody which binds to an bpgffo or portion thereof under coeddtear.is appropriate 
&rbmd3>^e . ^ ! * s < -. 'I it-. 

v , < i m nnwsu-d 

binding is detected, which ealisates :1k-. sasceptibddy of ties Individual to a bamop 
wherem higher levels of recepmr correlate vmh increased suae eptihi dry of the 
indhridu&l to a tumor. Applicants avd other groups have foetid Jfaai expression of 

I s o 5 m> ^ o <- m t i ^ s IK 

ptue* f maroon can < U > he v i> t < u elucidate n< > ou« t > >• > > U«' 
eAi-Sv^s. n ptogressaar of angioeenesismssoeiaied diseases in an h t \u i 

./?'. ,\ <o 

In coda in embodiments, fee pmsent unwedon provides compositions and 
methods for mhibrriog angdagee.ea;s ami for treating i „ ' « 

diseases (or disorders). la o s * v. - t present invention provides 

tuetkxis of miabbmg or redocmg aimer growth and methods of treating an 

i I ! > < <■ n 

individual a therapeutically stiectrve amount of one or more IfohBd antibodies its 
described above. These methods are partieohrriy aimed at therapeutic and 

> < i <. < , ? u 

As described herein, angmgetiosismssociated diseases OKkssc. but are not 
\ n 'fo om u-> ^ * rfo vIns m -k 

bkxxl btan to: o- s.n ,a -eeee, nu m,t u -v. man nmiony hi 
emnupfo v. n acoesiie e< h t > n trachomas, and 

% s v s i ! rs m 1 ib 
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sfkmm tiosi «h wte axticalar rtoraafom and psoriasis ocuha aa 

> >s } c iJaK*t:c K*Unoj dthi re mop » 
degeneration, cornea! gfa8 ejection, se< jscatat buctsna, Maskntd JSbrop s 
rubeosis; Osier-Webber Syr-droms; inyoea'sobai angioaeeesis; p'iaqne 
5 neovascularization; Tehn:toiecta:«a: hemoyhihac joints; \ia;jjofi-rcoraa; sod svotmd 
yrannkaion. and weand heating; telangiectasia psoriasis sekeocPnrae pyogenic 
gowtakmra, ^ N f ^< ' ^ ischemic limb t < * corneal diseases, 
rab«os!S. aninstta, diabetic «eovascu!anzation, fractures, Yascuiogeoeskg 

10 I , 1 v. ^ 

useful for treating < ! < '.w iiiliy i i caacssts Humors). As need berem, the 
< - ■> < , -< t - \ t, easier refers te a cancer tinmen where \\ is ' 
s h< , \ . , , , n , > o sue 

ipsrtk bodies sent s» s i for treating os 

15 preventing a cancer ' v mokednag, km not limited t> colon vKiwsv, kuvst 

s v ii< t < 

t £ k<^ » t * e 

u certain, embodiments of such, methods, one or more Eph84 u t s * 
K Ad k < d o t » m! k 

20 dds s «. > < vcrorfc! 

hkkbikng ;inmfogenesis. la a specific- embodiment the subject antibodies of the 
present tin it can also ba used with other antibody therapeabes (aaaiodonal or 
polyclonal). 

in certain embodinemts, the sabject antibodies of the invention can be used 

25 v , 'tit s v t E! Mi\M t si 

e < t , < ! \ ibu n n ' s torntt 

, > iSite i j > i ■, d 

prophylactic cancer prevention, prevention of cawer reenrrence and metastases after 
aexgery, and as an adjnvarrr oi other conventional cancer therapy, Tijepxesent 
30 t » U J 
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ehemobierapaa rachahoa thaaapy, phototherapy, o^aenofaerapy, aori surgery) caa be 
eshsmced through the v of one or more EphB4 antibodies of &s mveatba. 

A wide ,-tov ofcormistiosialcomjx-i'unda havo • i<s have <^o 

neoplasia acdvitaea. Those eooreoorida ha ve boon osed as vato. d agsats ra 

5 i \ ! < , s s s i \ 

. u\ ojae the number of malignant ceils in ioakeroic or bo«e maoow :«iahgraaaaes. 

Uil > \ , , ! S < > ^ P ^ tU 

raaay aataaeoplasao oaa:peuiKh mduce ^ v side effects. It has been s:ho\y« 

that vbaeo two or more arfbaeaP Paasboeava aw combraed, the aeatoieots ; work 
10 , o J t ^'iOiix ;s ;\\'o 

Ik other hi-K r i , cap* ra toi 

..< 0 ' 5 s. < 

Whoa a sobyaa byahai aeobody of tire preaetu iaveraieo a: adoyarawrcd ia 
1 5 semi ' ( whh araaeher conventional ; i a;coph> Pic ageag either iummi 

< ; seqaeMialiy, such aodbody \ ahown to enhance the 0 ebfees of rise araa 

v. w 3 s i >3 - e ' - a > < n 1 ilas 

allows* oi is »fd 3 > «f in a ; » c crag & 

sit i. ,i uM\ a a <- - 3 * . at),m 

20 resi$taat cbUs, 

Phaanaccaaoal compounds dial ■> be aaed for cowbiruaary anthbanos 
therapy ioclade. aaaaeay as ilhwicPe: areawgbPcthiaade, amaaensas. anaxareoolp 
asparaginase, beg, bicahwnoase. bloomy eirp beseroba, biaadfam eampotheehp 
caeeeitabine, carbopbain, caaaausiioe, chlotanfoaeih cbphuna cbahibfae, ehshwesPe, 
5.5 i <. > rx. cyeloplurophaaadc, cypaaeroew cyaawbane, dacarbaztae, dacdnoniycup 
m < i a i a < * t < ' " 

eon » •> v 0 sw ehwoairie, exeaaanwe. higaaonn. badaiabiae, 

P ! fiaxaoaaabh s m i fintaande, genieitabma, genistcia, 

a J h < s ■ s a 

30 3ie 3h>a i a 3. lttrx>ml% isaoovoria, bxiprolide, levaaiaoie, oamriue, 
v, 1 t jiK'atoxypuv'es.leiOTi m »&tU 
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cxax^xxxax oxabpbbxx padxaxeg paTxidroxaxx pexrcaxabix }xbcaravxax, poifisa; 

! ! t - i 1 < 

j !'o bnu-k i il j >i^^*», 1 « v ru. drh N < 

Tbeae ehs;x;d:berape«t;x &mi~mmor compoaxda may be categxaaaed by their 
i of actios) < fcr exaxgbe, &Uo\Mxg groups: £U)d--a:ai;aboines/and- 
caxaer agenda auci; ax pynxxdixe axakag {5dkn>xxxaeik doxxndxxy nMxxbabxxa 
10 gemertabxx; aad cybxabixe ■ arid pariae analogs, folate araagrxdste a abated 
- Mi > < i a s baagaandxa. pexxaxaXss axd d , ^ ^ \ s n, 

i " h< i > aaaprodidraiiaa/a:ata:abot;c agents dxkxbng natural arodxaty such s 
van,< alkaloids (viobkxxdxa vaxdstaxx aad vuMfebbxxfo nnexotobxle v 

l v k u^a a Ha ( \ ik\ t. < xnhiYifcffr 
1 5 and tu\ eUxjxy epidspodophy; fotoaaxs u a \< xx teniposide), IMA damaging 

agexts (;xd:hxMxyo:bx axssacxma, * 1 1 t xx bleomycin, busuiiax, ean-ptrxaecny 
il x! v'lun 

<«i 1 > doxorubicin, epoxhlcbx bexametbyl aielaaixxmxal :ydahu 
gsxx;pba;xxka ssafobxiax, nmrcldorehiaxdxe. rnkomycin, rnkoxaxtroxej ralrosnures, 
20 g N t 1 j ' "> xx^ 

and el t < odes sax i t axis 

towMofacm \a.i! . v < x < f u 

> us sas i n 0 1 mn 1 n I > j ot 

whxab systcxxcady metaboxxes X.xxparagroe and deprives i which do n 
$$ %h& 0 if ' ! 

; i - < ! < ax s musi irds 

(meahioKakaxxiKa v v a * axd analogs, d> ) m ehloxxxbaebk 
edgbexxrbaes and xxxkybnekixxxes dxxaxxabykxebxxxxi aad bnoiepa). alky! 
sxtfoaatcsdxxnkfxx ru rosso areas {nsrnnaxdxe (BCN'U ) and anakgax strepioaocxp, 
30 \ 1 a 1 a xt is 

v n< ,xd axa! y:s <xkthot ax > pi nevxx ^xadsn a, ax oavpknxs 1 ; 

I X C I ) t I „ i OS OlO X 
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" cm v. c do tm^in iattjox ? »<»un i \ 

n t , > I <. n'c ( u 

i ! I ^ ' ^ s > I? N X 

( i ,•< n iun \ i i per v v 

5 ;j i t i , oo"* as 

( i i i ! X ^G)! MiO v - tC 

(VdfWV S ' 1th ^ Ge. \ 'UUik^ll^ 

tl\P <> ,> 5 ^ , ^> < < n ! * < «OVt 

factor (VEQ¥) inGGnsra, fibroblast growth factor iFGF) GdbboooG angiotensin 

(trastcmrrash s ' ! * 

snbibitc^-o, kspooa'aoetase Grbbhaas bk>xorubic:nr pubGanycbVg amsacrioe, 

h ! v ^ ! x ! 1 1 i ! ' < 

*Veaf) comao 

< o 0 factor aigoa; trairsGichoo bGase iyrhibooio; ndtochonGsai nu >n . 

tHUv ^ iU< , ». C ! N c 

In certain onG >' a o:L , Gau naw nneai compounds G a may be used for 
v.. Mi ' i t « l^. »i s 1 x coo» r 

20 < 1 ^ ^ * 1 < ! 

t c s t otGogiogome <m ' s n such aa an aou-tsbFGF aabbodGa; «G (3) 

( >tt .\ , , - i'G > ^ i - i s <■ 

! ! w e baseoasni uasnGane Groover rnGGaoo:, angiostahc sieroida, faogab- 
derived arggogeoesas inbnbGors, platelet factor 4, GrooiGasponcGn arihribs drags 

25 i ' ib | "i 

and the uks. For addbGrab proposed ndnbitors of aoeaogerresG. see Blood et 
Block Biophyx bit b 2 ( > 1 99i Moses « * - nee, 248:1408-14 ) 
;!990.g l:ngbor as G , Lab. Invest., 59:44-5 1 G988G and U.S. Pat. Nos, 5,092,885, 
- - ' 1 , s i s . 1 * " c i ' a > 

30 > vgoonc:. a G- n an 

j ^ lv \ s - ^ ,\ G itn i K o< 

M ^ \s ! > g a c t ! 
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> i^!i>m ^ ■ ^jn'»o^J^gmenrsu^..Kabi^osI-3ofpi4^0HWgvr« t,en< m 
i i > >i | k< rb t u S » 

s s t v i v o < su orfc 

composition^ compounds comprising a Met AP--2 inhibitory core coupled to a 
5 |\p i i > bibnoi 

See, for example, U.S. Pat No*. 6,395,718, 6,462,075, 0,465,431, 6,4?S,?84 S 
6,482,802 < * < !,92 - ! 8 > 2 4 6 too 9 

O^S.lO* v N 0 n *to V- >^0{\, ■» i i N ><e> - ^ 

;>cp'\- 

1 0 , uov- of toe invention may be conbra>ed while the other therapy is being 

i s f , i! ^ tot v 

\i! '>\ J ! < < s x t i «ut o h 

15 i i < m < u ^ 

, ? «, » i < < >,((,.> 

, u i oi - ton >5 mrnutootmm 

<\Lvg 0> . iki Mil),-,) : »tt,sU« S 

administered alone < as a coonnanso; of a 3 m ^ j > ' i n 
20 (ceomosmoto;. The congeamds msy be formulated tor m e , m 
ui . i < i J e ! 

emtosifiers and tobricaahg such as sodtoro karyl sulfate and rrauoresiean oearate, as 
well as oolotiog agsoos, release s.geeeg coatiag agents, sea>eamiug, flavoring aed 
peritontag ageoao preservatives and ardiotodants can also be eresera rathe 
25 compositions. 

ton , , of , v sabject antibodies \(d those suitable .tor oral, dietary, 

1 v i , f i 1 

m m " U i \ d 
drops), metal, and/or irajavsginai admitostrattoa. Other suitable methods of 
30 e - eve 

^ v >j „ ti i m s - * cntjon ccm 
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the same tbrmulato or m a separate forsnbai«s})< 

lie te \ o snay eoravemesitiy be presented b um dosage fonn saxf 

Oil > i ' * 

5 .vnv<^ -cox- ^ bi ^ Os 
dosage form will vary depending «| 
jJvtvsajtv. rho amowa o< act; 
earner soatema io produce a single dosage form avid generally be that amount of the 
congxasnd which euxhnes a dan&pentic effect. 
TO hi cart*io mnboobraonna methods of ptqaomg s ' re < s or 

m-P'^s \ v V o, bo - another ^ „ >, , « Mu < re o * o , s 
nvns anna^oik! uad <-pnmm N ooe e re lu^n .n-.otutK h-unu. 

u ' in ^ r fo ' > - 1 i ^ ; < << 

u'HK ,o t ih "■■ ' s d ! thtil 

IS Kress 5 * for oral s way be ■■■■■ tire form of capsnfes, b 

pUs, tablet s ismg a fiavorsdbssisoust sucrose and acacia or 

sro srpseous liquid or as a;« oil n-v t&tm «-Ixh quid nrdsion, or as an 
ebxo oi ^rup o- as pa- . u 
20 srscn> v iaear uu or a re \v< , sb t 

fiu f i areooui of one > swore sabjcoi asfo'bodies as an. active ingredient. 

In solid dosage tones for oral administration (capsules, tablets : pills, doageesa 
powders, granules, ao.d tbe libeb oris or more arihbodfos of die ; n v u invention. 

TT£»\bH. i . 

2,5 to mm ^ to ■> ' < <-t otlo^ing:ifo ilbis a 

x . i x ii aa*ibi hi 

p s s v > \ o v < < "fo ' jviatm, 

!V* ( , v ^ , v , ^ ^ -Kii U v 

ds'simegraimg agents, such as agar-agar, calcium caabonete, potato or tap-oca starch, 
30 ^ br«f 1 s s v. i < > s <> i > ! 

m Ik s g<> ,, (6} abaorpeon accska&tors, each as quaternary anunooiam 



.-o tin l\ . , 

led mih & carrier material to produce a si; 

K ^ nbn re \ 
ingredient nanbh can be cosnbiaod witb a 
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iosspound i <. six or example, ceiyl alcohol « dglycaxo] 

v < )N i] > K jw \tseH as L-k>l<?Kird S t ^ < > s 
\ ik calcium teamtc mag«« nsi i 5 oiatpoiyeth ion* glyco mm 

i i \ - > k v .s,. „i 

5 <. ip < i o <iiK Oto >h u ^ v ^ 

No o t agears. Solid congiCs-doix; of s sanido , ^ also da employed as 

Hi ! N i S I V Tiillli 

Lsqa;d oeyage forms for era'; adofoasixxion incdule ^. - u 
10 , I ! i t s - 

In adodfox ; fee active ixgrsdicep the liquid dosage dxxaa ^ contain inert 

)?>00:>5mO i < st v > is > t , ilvt is SO it ifi fei 

&i££Hb md ! n > «<■ 

i. \1 KOtit I > 1 v 1 t > (. i i 

15 5 w } 1 > >i i Di 

s.0Nf.uK ofs) !. ? > >- . >lm p^ ^ 1 ' 1 i«- 5 ,vid 

ciriu*;oi; soi> > " i > s d 

co«jpo»«o«s am also include adjuvants such as waiting agents, canxfciiydsg and 
s s a i i eserumse 

20 agests, 

\ .so, n- n ' ' . . oi V < * i » , t ,, a« «» ■ 

iguas > i. 5 t ii> I 

sorfodaa asters, mic roc rysrailine eedidose, afeaooara nxiadydxoxde, beaicaxte, 
agat-agas m 

25 Mcihe i 

mucosa; aiaoxxaaes \ as those ox the cervix i vagina. u offers v greatest 
im\ ins w <. i ^ u s , avniUi.dk' 

effects. The topical fcrxadadose may forth sr rocks do one or mere of die wide 

V , S - S - < X v. . v < > - s <. s 1 < 

30 SEikaicaia. Bx&rnptes of these are :fpyrufed<aie, Nxsediylfexjyaxdidone, 

l»ii th l v ' is -> ^ 1 S sv|*t*j\< 
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alrohM , Jm*ih>! sulfoxide, and sxom, Addniord agents e ^ t h dau be inched 

-> c i ; v. s u v * v x 

oik, dyes, fragrances, preserwobves, sakiltrrers, and surface active agents, 
ke v 10K ageals such as those toaowa in the art may also be included .Examples 
5 are salicylic acid m4 sulfur, 

Dosage forms for the fopical or transdermal ad' ^ * >s nulude powders, 

sprays, ointments, pastes, ereanvg lotions, gels, solutions, u n arid inhalants. 
The snlpero antibodies may be awwd under stsr.ee conditions velth a 
ph&mn* \ ! 
10 n< i j ^ s ^ 

t U H h P \ \ s \ 1 V N, 

oik, worses, paraffins, starch, tmgaeamh. cellulose demaeivas, polyethylene glycols, 
silicones, baoteurhes, silictc arid, true and sine oxide, or vioi,* thereof 

^. ^ vs^ < S t , sucb 

IS ! 

powder, or mixtures of these substances, Sprays can additionally cosUain cas ternary 
propeiknts, such as t n 4 sod volatile i ai 

Ipakoe&rborrs, such as butane and propane. 

i\ u as r v | 

20 comprise one or mare antibodies m combination with am or mors phamuvceatieally 
acceptable sterile isotonic aqoeons or nonaqueous solutions, diapers Ions, 
suspensions or eurukkrw or sterile powders which may be reconstituted into sterile 
mieciabie soludoos er dispersions jest poor to use, which may contain antioxidants, 
buffers, beclenostata, solutes winch render die knnuiadoa isotonic with the blood 

25 ho urOw'ad u > 1 * 

aeneous and nonaqueous earners which may be employed in the pkurnaeewheal 
onqx>shi< the invention ineiur > > > , <o 

\ , v 4 1 , XiUKW b'K'i> 

vegetable eihy u as olive oil, and ikectabk organic esters, such as ethyl okate, 
30 Proper fluidity c&a he a e A i < d fbr example, by the use of coating materials, saeh 
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as kchmirs, by in osmote moo or thstBq«ired particle sme m oov ease of 
dispersions, and by the use of surfactants. 

kn^ j m I > n> b < \ >o 

^ - v v i;;^ . d^pomm, m< * b < < < d dm , nor 

5 of m v n may be enmamd by the umlomoTJ of various \ \\ i a! and 
aonb.rn.gal agamim > example, parabem eiuoofomaool phmma sorhm , sad the 
like, hotm i ' - - ' ^ > f s 1 * : i£< 

ehiorrde, aod the m o the ^ - - s fa addlbom prolonged absorphoo > 

mjeaomk - d t,n > form m be brought about by tbe n of ageots 

10 hi < v \ s I i ! ft 

Injectable doom bums are roads by hommm so 'uroesm aerobe matrices o f one 
ormoieano ^ ^ ^ v * - 

Depending > ! ratio of drag to polymer, and dm or of dm particular | n \ 
euueoyed. the rate of drug release can be controlled. Examples of other 
IS kt t ^ v ' * ^ 1 

: m\ Ubh ' d i are also prepared by eoUappdig dm drug in liposomes or 
i s wo i vu. 

1 n i for mmivagnsal or reetaily u i ; may be presented as 

x 5 s s m JV n» ? m < >m i ) jk\ e-l a - 

20 o m ^ < i ~ 

h » s ; k i ^ . < , , m 

and wMch is solid at room o ; but liquid at body temperature ate 
I (. vim > k s> ! b . . n ijvt 

^ I XlM^lHe M O,, 

Tiie htm t 
mrdemteod by lelereuee to the following examples, which are im; hided merely tor 
n s < ( i s < \u > < m 

a;; d ire m i rni oded o nit the m bi 
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> - » « >< - < i x <■ 

5ain<i c x S taCraz,CA,i Ok 12 n > tibcx < * iUed sc-5536) ;s 
5 1 ? * ! ! > ' ^ x s ^ u 

« « \ > ^ K V , 1 , v S^\<-vU 

vfUUTvr ; i \ v t i i A » 1( , f i 

MN), 

10 1 - - ! tu ; h:s, la^^HL'VTi t , I urn 

! f < > 5 - > U <. i v i t 1 hP 

^1 F2polyek> bo > esect (about 5,000 odlAwelt} m 
pUicd in \S v. ed nines saJ w ere »o>n< d tW u ■}}^\ un: d;o * <>h Ji Oea^S 

5 ! 0!K\H - 

35 * * { { [ „ t j n ! tt o> n 



(e.g., GSTAK2D). EpfaB4HCD fusion protein expressed in Hi 2 1 £. cm was 

v. I ! \ . ^ v ■> ■> f St ! 

b s > < supernatant* by FrotAn A chromatography. 

These monadooa; antibodies include FplAA antdnAy No*, h 21 35, 47, 57, 
1% S5L. K5W, 91,9$, 123, !3 P and ] A C F SiJ ,ur- 5s Aeor^vo napping >.r,AA? 

affinity of eaoliBpliB4 antibody was analyzed and Aow;e in Figure ?. 
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, mk WHiiit t v«re casried ditto s h-L the as t Sm of 

these antibodies, mcMag ibeir ability to i\->mp<. * nh >ho: bi:\.\H\< ^:m«»o: such 

? 1 i t t v s p s f>o vk 

fox tir H t u v v x ' >^ x 

S )0 <> < ' S ^ " s V 



Table ; . A summary of activities of EphB4 antibodies. 
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10 \A < < p o o o 

i<oeo ^<.ci 

* ~ clear effect 

A- apoptosls 

N~ necrosis 
15 x , , - uid aec-rosis 



The effect of these antibodies on o , s s was AuAier ar-abcted A i >u 
vor.K.u micrepoakei essay. For example, Bph'84 antibody No. 138 m„'s* e v; y 

20 \ ^ pie ^ n ' * » 

gcii^tks of Eph.B4 antibodies summarized in Table 1. BalbC tvude mice were 
np etedsuf s H SC( t Ik I sod oeok 

it s * v s o t > s ' i n 
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2.5-Sx 10* cells pretnked with mafctgsl asd Growth feetore, tmti AVs 
suteoferocoosly to initiate tumor xenografts. Mies a opened 14 days after 
ityei so s s ( 5 < u > s J vnisi B 

meteaoi&a cell ihug and MCF-? is a breast: carcinoma, Mm, The responses of us r 

tOthcArU^tKltfUlsXv^^^ »K\ .(WO*.* ed mi, ait! k\!H?BS 




rficant :tegressiou of SCO 1 5 tumor size compared in control, especially with no- 
nous! growtb factor added, indicating that EpbB4 antibodies iabibded the in 



10 •» t ^ 

\io:>en, dvidtmu; th<, 

antiuuuKU and amimagiogenesis activities of bpbtid antibodies seauanuiaed in 

tissm s^ 1 < * , Vd > < < < o <> ' \p'T< ^ 

15 v ( i x i x k'wKl^iUa ?av 

i d <. m vnil 

sections and embedded in paraffin axing standard procedures. In embedded 
tissue were sectioned at S gm, ti;e wax rat \ 
rehydumo tissues were n\.-c- mediated m antigen retreivai solution. Slides 
20 s u , , d v < <i a v-rvn -vn,m is x d f 

; s , , Ilk KtlvltU I 

i sb! \ , ill 1 a Ml 

reaction aaxb.uu were ban removed, slides wore rinsed and * ; s * 
antibody communed with horseradish peroxidase was added. After incubation and 
25 rinsing, 3, 3 : biauanotsmxumw eras added. Masson'a Triohrome and Hematoxylin 
and Eos:in were also used to stem the slides k; visualise uxupboiogy. Masseurs 

, i i ! , n \«<o li'tput 

own iranor/slcirn ;io.d, bonnd;ny. As emu- grows, inner regions get depleted of 
!>,'.,!!* s , On . t <. <. <. , u < \ W 

30 so s v ii 1 it ^ ^ , M <. m \ isnal red 

i * ed. A different joxpl ol g} 

> >s ^ ! > u m S 5 i i 
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increase in necrosis > >< fibrous birt s upopto:>is. Ab #23 showed as t \ - in 
ap-r^k v. ^ - and fibto&L* u3>-L- d. soma = n vessel infiltration. Ah t s _o 

. \ i i iSTnallascwase in apo As , - 

ap v hi ifiin v ■> ~ i v I wa ^ in 

5 and Cilxosis Ab *9 1 showed no change in apoptoeis bin an increase m pxxjHferatten. 
AM Ab #138 showed an increase in apoptosix, necrosis, fibrosis and a decrease in 
proliferation <nnl vessel inintnd un I anoo tested * rth control PBS displayed 
abundant nnnor density and a robust angiogenic response. Tumors treated wbb 
EnbB4 aobbodies displayed a decrease in nxrior eeli density and a marked ix;bibibon 

10 V Hi < M ' > S 

! , ' * > % , eoiobes caused 3jx>ptosis, necrosis 

»(d 'Is. i 

A barbie r representative experiment is • ho .a in Fiarue 1 ; :•. ibostrate die 
,} 1 > A Om< i< 0 v 

15 u si t % ' , i ' > 1 I nn o ' >Vs as co "fn \ 

were .n m on day 4. after the txmtora bave eatabbslsxb ana continued for 14 days. 
Systemic abnmxistratKm seas administered eitber IP or SC * no signifies;?? 
difference. Ad ids experiments were carried om \ a doahie-biirtd manner e 
eliminate mvesb gator bias. Mice were sacrificed a; ids kits of the two week 

20 X' * 1 i 1 s ? - ' < i > 1 

t s 1 Hs \\ 

wese sdmmk&red. Ttartmen > ' d> d bun 

SCO tumor growth compared v > s. ' 1 ratee (p<F;.05). Treatment with 
f > t l ) ! I % v 1 n s a s* 

25 s < 'i ! 

v , n t sP t D,ue i>a s : s is s i 

0 imtra:sxmisvoebemiatry 

Form&dmfxxed tissue sections wore deparabxbbzed and ixxabakei wbb 10% 
39 goal serum at -70 X- for id obeut.es and incubated with die EphB4 xuoeoclonai 
am odv4 Coven s pe-spef be rabbit tO wa used as o»irol Hie 
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!S * ^ * > * s- ^ k < ! iJr, i i 

V s> > > I V < > » lv iu j i 

(Sigma) cytocheraicsl reaction -The slides were feet. ^ n v wiih 0.1.2% 
u i k blue or I v For trcwes seoborrs, OCT •embedded tissues were 

hl !< ° * > x < v was wo* 

incubated with Bph-4 (Ik 16} antibody > for 1 h U room s , , u t , , by 
s tehe* ;n PBS uU iMMtwn douk-, mj-x^t v , jx .1 ^ arunvdv 
-H> ;RuWi( , i * i u. \ 4 st; c n K N ,\ 

peroxidase activity was localized by incubatioa in DAB substrate solution (Vector 

< » ' ^ > ! » (• it rj .t «tih K 

15 2} Western Blot 

^ s s s s K ; U U < ^ 1 t 

Basgvuk'ke 1"N) srnwkmarexi witirprotease inhibitor cockuvil f Pierce, Roekford l.Lk 
i ihej rs < ! i\ >< , <. i i 

(Bio-Rad, Hercules CA). Typically, 20 ug whole cell iysate was run on 4-20% Iris- 
20 Olydns gnidkun gel. Ifce samples were decto«femxi to PVDf memkaae *x! 

\ e 1 » < H ( j | , x w-hv vtcHt 

a» mi *tf h pft) i vs vU< as over ight *i >j ed a j, Restore* 1 \\ sett > 8 >i 
Mtu p birrlbr (Pierce, Rockiord 1 and. reprobed d pWi.ctin to coniinn 
25 e r v ')! $ 

West Pernio \ i ; , Nl5 s j j <v , 

! X S s w 

(wife growing in 60 u dishes were either serum starved {1% .FBS 

- ' s sX >S , > , ? p v ( 

30 5 , < j',)] 

Hi bB4 tvCvp;< , , «, < p 
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fcNx" overnight at 4 Ax axr~ ^\\b complex was iramuaopracipkined by 
the additto if ]< >< >f v tt 0-S<. s s< v> m sp u >H 7,0 

\\({ \ h i ot o > ' t 1 \ s o 

blot with. 1 on > f > f i specific asdbedx iUpsdate, close 4G10; at 1:1000 

5 iM x O >) UK \i U k K{ >x k t n J a d , 

To tnomtor immunoprecipiMion efficieacy, a duplicate membrane was probed with 
BplxBd specific moooeioaal t 1 ,„xh\ 

4) Cell ailfem 

Nonxeu HGVBCs were obtained from Cambrex {BkAYhiitaker} and 
10 ? < S < x x xhd O 

sappkream (crude extract fixes bovine brain), penicillin (50 U/mid a i ' 

Ixmid 2 xxxei/i glxtaonxe axxi be ; mgdoi sodium b.epa.aax Alkpxots of cells were 

< V \ .>< xrt s \ K 

i * i x ! 5 ij,\h 

1:5 1 ! t 

A 7* < M Nsas \ \i vcb %xe . ao x l\ N meat v 

\ < ! ' >iK iU k » * i h t IHx 1 k 1 vht. i * N 

Gaibwrslxaxg MD) exd < k i Primary cells were obta-xred hxmt v ' d 
exfnsiox- of padersx wuh mesoi.hebo.axe 

2b > I I Cell an: bo; jation Assay 

A< > j ill; 1 > , 1 ♦ \ vn i(U r j, ia s 

e < * ^ in k Pu \ x s ^ v < si <,< can 

iemperamre tor 15 xnsmtes idea IxaxfbaWxl at 32 °€ for 30 minutes to permit 
s < x t ! a x s \ i \\ 

2S ware pxepamd in IdlMG tCGxedx x No. CC3 : 62) at a < of 2x1 0 s 

< 0 M s > o x > » 

suapeiedo.n were placed, x; explicate ox ax. popwrxaared Matdgei. After 24 h 

iib'ae . 5 < i ! ^iv^turt 

bsags Ara > x - system. Pro; em addition. eGGet (lCe>} was assessed compared to 
30 imitated controls by me&sarine bee length of i foxnsed sad camber of jtmcbom. 
> lb 'Gw : xxi A x 
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' !\ j j x n ofHtfVEGs to VEGF was assessed using & modified V>,- k\ 
v. ) t c 1 ! id oaerabrase ffitei <. s ?am, S 

Biosciences). 1 he cell \ , 5 of KiiVTiCs (2x 10 s oeMfrml; in 200 ,j1 of ESM 
were seeded is the upper chamber ami the tesi bpluBd amdxsdies were tio^ I 
simultaneously wi& stimulant (VEOV or hFOF) to the iov er oi i v 

us Ki Itk nn - , v U fi( x Sj v K0S | 

mcn&aiioa for 4-24 ba V >K m u aeo;frk da sssccm^Uv s^h 
sco rlhem we?e iked and stained orbh DiffQn;ck. Ten random fields at 200 x mse 
were counted am! the results expressed m mean # per field. Negative unsimndafcd 

^fe^4.^-daia:w-ptb^!4«?m*an migrmd cell SIX JCjo w»s calculated 

? s O OH i !,.. 

HHon Assay 

H ■ \ I < r .ki (* kdis) were plated its a 96-well plate its 100 p.! of EBM-2 
(Obneik^Ca No. O H^ N U N hoi (day0),8* est EphB4 antibody is 
added fo v <, i \ y < i , d ^ s * , corset re >j . ! . bbK" t p 5 O i day 0, < - 
plate was st&mcd % t 0.5'H. crystal violet in m vadhanol for H) 5 nu?e> rinsed 
o uh x c o i in 1> td t i if c , t t. o » d v. 

x> i k0 1 j ' 

i 1 * > I i if h ) |,> 50) 0,1 M 

- ! to ■> >-a , C ! i! i i m j ji 

H ^K<V h i Li K v . v , su ^ » T( m the 

v o >, mx< uk \ s 5 ? , v t \ „ , , i . hxk oe.mk 

cells). XCso value was calculated from the plotted dm. 
8} Mtirinc frdurkel Pl'cg Angiogt-oesis Assay 

ir. ; vivo engiogecesii: <-vsa sasiiyed in mke as growth ef blood v as io c 
soDox-taoeous t:ssi;e into a Matrigei plug containing the test sample, \ , j fr 
t&pidiy forsns a solid gel at body temperature, trapping tbe factor to allow slow 
release and pj ^ > s \bexo:el A I mgAo ^ ^ 
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mit t qi.w \> ta ,v 4 C * v an o \ i \, \ i i " s v fh ,M p 
(BCGS), toA EphB4 n s>\ ^ l-CGS i iM' j , plus vehicle i\ 
. vih!ir % «• ^ PaV S , u v t>eue 

subcuteeous tisstie offsojate m :m mica (6 wkx old) along the peritonei 
^ cu v K ^ or in accotda: 

j!>s mi and \ guidelines. At day G mice were sacrificed and p < 

i C Ai s 



and gels were- cut otst by retain 
»uSfered fax n PBS 
in I ^ 

microscope. 

9) Mouse Corneal Microcodes 

Mouse cm. s- noerope 
by mnym et at, 1996. BrbSj 
[polyR'BMA], l»tsrfe.f»ji Sdeni 

USA.) md 40 fig of sucrose &i 
speraim in x > - o spc, a stroma 
(Sard-Parks; 
imesihefeec 



- sn u\m uruie! light 



cyc;ro.xyet;:s 
U.S.A.) 



suit:: 



J DC 



ado 



ith a 



. IS) parallel n 



Statical blade 
:he lateral rectus xooscfc in a a 
I as lis.*. ;t d asi ig a modified 
voa Grsicfe krt.d , 2"30 jb-u}- A single pellet was mspvma d and advanced Inward 
he tampons I < on? 5 ns huxO m mm imWfi? ♦ n <» , 

% ' ' i - S ' ! * < f i * v 

1 ' !!tl 1 1 bi: - »eeesssry given die relatively weaker angiogenic stimulation of 
VEGF in this model Atra'biode oialmem (erythromycin. ) was then applied to fee 

OH il G„P k , ,u <'i < ; , i 

t < ^ , < v. v s i , ; , !( (n ^ 

ton arc! tin pelka m I an: en igu as okcnmfeteab d o; a neo- asculsriaaiioa 
H a i - > jnday d after pelle 

uw < < n si - fomidtobe die day oidnasdmd angiogenic response. 
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bxieingel" oaurix-coaled vox-r: cell, culture inserts (pore size, 8 are: Beaton 

x d« « k osUy< s v.fo c p< sell into? « tppe foyw >ftbecuta>i msc J 
d < txm I t rsc EBM m 
5 24 U The o «u group was culture d. in * same media wftbout %hB4 a n 

ibexl ! v - s < ,v iv u s dbxl nto. v 

lower layer of Che culture insert as a chemv&ttracJ&m, The ceils were incubated for 
24 h < the * » cells i She upper awer were swabbed with, cotters and 
paxelraling cells lie lower layer «c \ J < j - >1 deb dr and sfeasisd. 
10 vbdrigel stxix d 

each 8 ;xn pure t ^ endure baser! was- combed using oobcal necroscopy 
designated as as invasion hxlea loob niunbeoatea), 

> i> I irrjeet legxrbimhca;ly growing SCCiS, head and neck 
IS aqwmxM li > in me, &t 5 X 3 0 lonsiiy , wiihor wbm i the test 
1 ; t Bl i r a e tire presence or absence } t * bFGF. into a thymic Balb/c 

1 ^< a i v, I toOTon ^«ni f i)i i ! 

v/v) ? aad examine tumors whhm 2 weeks, miortttriitf m the test BphB4 

)H b 1 X] ! iij R (Xx XW U<. < 3 > 

20 daea- owd sm,dl t Uua daws; in ike veM<Sfe gr imps, there was no obxxaax fe bod 
weosin besween due groups. hnnuuKansuxdreeaca; exaraioahce^bbrossweehoes of 



gceac-oao ;nr cnOegenoras yeroaniase seta spa ami aXer iU nan peresweuaaasnw 
25 jl K \ \ 3 \ i s ! dv. x 

p -^b tv\d \ i < I 1 

} \ ,i\ . ^ v 

1 > < i HI < < ' S b ft 

!! c " i II a 1 

30 cells ressspended in 200 u of'OMEM seranxhee medium and injected 
Gulden i v B 
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, _ hi 1 < > >< s v - s> • ( ~ 

- ^ , ^ , 1 < v SO V U*.<W O 

1 . !<> ! , . «. , V ^ i v ^ 

5 ii, 

\ . V\a \ xv' ' , I » * «x V h- t 'v > '.UUlMij! 

l,t, < v » < s \ ; * x ^ 0 K > ' - < 0 ' ! I U 

dorsal skin of nude mfc* v - 5 own to a of about 00 mm 

paosa ty iu,vk o\o'<y ho ; n ^ »v\ n > 

K) uk : v ( 

Tumor volume was calculated according to the formula a 2 x ix where o asd b are fee 

(„{ s s v , . > A \^ i( 1"C'k in' 

tamor \^h«nas,v F - ' 

; ovsssse! Density 

15 knuv^tv t\o< m - . ».i! it! <. i <.o, ioned> 

5 Mi -arc! ia with « < ^ t ^ Vessel < n was im «m<i< , * 
using a. computerised image aoslyxor {'free fields per section toon three mice in 
each group). 



20 INCORi <■ )RA R< )K BY F bFPRENCB 

\p pubri kip vim s mentioned herein are s teby ifworpoijatedbji 

reference a 'baa entirety ss if each a. , \l publication - patera . specroediy 
and i> Jo di.a-U indicated to he meoxpooOed by reference. 

X , , I c o " v OU - v st 

2:-: ;b • - ; v " ' !< 

invents^ will become iapparcoito iln«* stobed In :be a>1 upon review of (his 

JUOI i ' "> > - sv \ vt O^ ^ OiFi e 

i s. r by reference to the claims, along with their Ml scope of equivalents, wad 
ik -a>\ h •< I ^ - t. ^uidau 
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epitope situated in. the fcxij-aceiiuisr portion ofBpMM and inhibits sn EpifBd 
activity; 

5 2. h i « N - 5 * x ^ 

tb.e aotibedy or antigen - 1 u portion tbexeof binds to at; epitope stoated 
oodae amino aoids i 6-198 of fne EpbB4 seqneixGO of Figtxre 1 . 
J. si » < s , - I i * < "b <uui) 

the antibody ox aotigeo binding portion thereof inhibits the bindrag of EgbBd 
10 * . i phr»»B2. 

4. 1 , „ < t \ < ! , 1 - ^ as o i ' ebu ■» 
St axttibody or antigen binding portkax thereof binds to n epitope srtnated 

\ ,» amino acids 324-429 or 430-53? oCbbe 1 h seqaeeoe <g«u 

5. { n % t s i 

|5 1! s " > 

Ep:hB4 dkiefs ormtilttme^ 

6. The isolated antibody or antigen bnnhaxg porbon dtereof of claim iB wberem 
too ?! or antigen birabng ] t > > thereof bhxds to id.: find i > n do 
Iike4o*nonf V\, >i p >, 

20 ? isolated antibody a at vheies 

the antibody or axmgea binding portion thereof binds to the second 
fibronectin-lite dommn (F.ND2) of EphB4. 
;b The- isolated antibody or aoogea binding port-on thereof of ohnrn 1 . wherein 
tbe antibody ox antigen binding portion thereof iohibbx the EphrmB2-- 
25 ■> > v 

9. ! t x > \>u n 

the antibody or anbgen ^ *n portion thereof inhibits tlx; a ■> ms.uoo of 
mK>o,N , s ^ 
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1.0, Ok * <. i i Coding portion ibmp of c im l. i $rd 

fee aeor ^ > s 

1 ! , 'The isolated iubibody or antigen binding portion tbereof of claim 10, wherein 
5 fee antibody or antigen bfedmg portion thereof inhibits the vsscoiariKauon of 

1 o > < s 

12. The isolated antibody or antigen binding pomoo thereof of chore < wherein 
ths antibody or aed go a binding portion thereof inhibits hie wiseohnieatbn. of 
s , , r .tmmal. 

10 1 3. 'Hie oofneo antibody or atitigea binding portion thereof of claen 1 , vK u 
the antibody or antigen binding portion thereof decreases hie ganeth of a 
hi,nun*i:n > 

14. ' > > 1 n V n ? 

> 1 e ein as No 00b No 023, N o 035. 

15 and No. 079. 

15. i , > s i 

veireesi of ao antibody selected bora ii gores consisting of antibodies 
dvUO«dIure *,\o *!' \< t \> dNo vi~o 

16. < < i , ore p. 'Shnibnvfofv Off 
2B {beaut < rntigenbl > on -o M omprises at feast one CDR 

portion derived > > an antibody selected bore the group consisting of 
antibodies denoted herein aa 'No. 001, No. 023, No. 035, and No. 079. 

if. S ! , t i g ( ) 

^ N< 3 U 

25 No. 098, ami No. .138. 

1 3. Ibe isolated iiartibody i *< < N rehereio Ibe aptibody is a en, 
version of an antibody selected boo ; ibe group consisting of antibodies 
denoted here ss'Nt 001, Nl 23, No. 035, and v m 

19, Tire isolated a;gibo<iy or andean binding portion thereof of clano 4, wherein 
30 in • (< n 
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< : . <ui i i i,p co<^ o 

antibodies denoted herein as \ 00), No. No. 035, < No, 079, 
20. s ? * i n ! s < Umi 

2L i < < > i (k ^ v ! \ , , , 

5 ^ < i 1 > ! 

22. A hAnAoosi that produces an ami body of claim 1. 

23. A bybndoma fhat produces an i \ < selected ikan * > p consisting of 
antibodk-s denoted herein as No. l oh No 023, No. 035, No, 079, No, 047, 
No, 057, No. 85H,No. 098, and No. 138, 

K) ' i - s j o 

s < , > ( i ! I ^ d > U Ml 

binding portion thereof t binds to an epitope situated A the exrtaceUAar 
potties ofEphBd and inhibits an EphB4 activity. 

25 . The method of claim 24, where in the patie nt is diagaosed. with a cancer 
1 5 selected from the group consustiag of colon carcinoma, bmas* 

mexothdiorca, prostate earner, squamous eeO carcinoma, Kaposi sarcoma, 

26. Ih - e<\\ d Are < > t u 
! < « o > < s 

20 27, h .d x b ^ '5 

locally. 

28. A method of inhibiting srgpemmesA in a patient, the method comprising 
jckn?m"cs 

> < i 2\ or amices bin AAg ponton thereof thai binds to at? epitope situated 
25 it; ilte e.ntraceihilar portion of BphBd and imubits an Eph.B4 activity. 

29. The method of claim 28, wherein die patient is diagnosed macular 
degeneration, 

binding portion thereof of ciaim i . 
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s. of m - I to 

make a phamaoeatical. prepsnPiost for bsatmg cause*. 

h v N ? v. % K 

of colon carcinorisa, breast tumor, mesotboliooiapprostate or -son squamous 
oeH carcinoma. Kaposi sarcoma, am? leukemia.. 

An isolated antibody or antigen homing portion thereof that binds to an. 

mtn&Kz»f mom I >. < ,\, : . « L <. u ^ 

The isolated antibody or antigen bmding pertionthemof of claim 33, mhereio 
the antibody bends to the first hbrooectrodike domain (P'KfDl) of EphB4. 
The isolated antibody of ciaon 34, \eb&rem t.he antibody binds to the second 
Ibronectm-Hke domain (FND:2) of EphB4. 

4 be isolated antibody e ; < > g xvhm&hx the antibody is selected f rom >, 
and No, 131, 

Toe isolated antibody of claim 33., m die antibody is a kooanmeo 
version of an smibooy selected from -be group consisting !<\ i 
sea No. 092., 'No. .1 21., &ik! No. 13 

The isolated antibody or antigen bindmg porhon. thereof of chum 33. m iui 
the antibody or amugn bnaduaye pie;'- ion theoaaf cotogsiaes at least one CDR 
porbon derived hem an antibody selected toon the group concussing of 
antibodies denoted herein as No. 85L, No. 09L No. 121, and No. 13 b. 

The i't >< of claim 33, xeherstn the monoclonal antibody ; chmeaby 
acceptable for a d mines ba; ion to a humam 

A hybriboma thai produces an antibody of claim 33. 

A hybriboma tbat procioees an antibody selected from the groop constating of 

, , - \ \ < - \ * s < > t x m , 

bio. 037. No. 85R, No. 098, and No. 1 33. 
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42. A method of irating caocsv, the ®W comprising administering to a 

r n ox? v\ 'aoi &n bm»i < <. mj --hu . 

0<. i , * t K v 

5 43. The med\od of claim 42, wherein * patient is diagnosed - & cancer 
selected from she gronp consisting of colon carcwaonia, breast inmor, 
ffie:r:g:herb;oy poaatate onnor, - ^ o cell carcinoma. Kayos; sarcoma, 
mm 

44. The j ' ) 4 of alarm 42, wherein the isolated snhbody or amigen binding 

45. ( k 0\ I ... v <> . i v .v.J 

46. A method of bhuhib-rg amraoger:esss m a padeni, the nx k > comprising 
lot n vus a i u v. «s 

15 antibody or antigen bindik^portlcai teeofthat fefods to sn epitope situated 

« Lnl^ id! J KO' 

17 rhe ) 1 

48. A. !' N i]nn.v\,; preparabon o cow ' tf«-; isolated antibody or antigen 
20 femdio p 0-! f of claim 33. 

49. v v t - \ - i < < » 1 ->l> 
snake a phanoaceniicai preparation tortreacog cancer. 

50. h,c I ^ 1 £ 

i * ka indn w < ! v. i < ; 

25 ~ . . • s 

51 . An. aoobody that apeciheahy bmds in so epitope shaared tn S extracellular 
porboo of Bp4oSoh wherem ha; antibody is sekotea bore the group conaodng 
efNo*. 1 23, 35, 47, 5?, 79, B5L, &5H, 'M, 98, i\ 13 i, and 138, ' 
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wfofekds 1 ordains 



covatetiy linked to an sddi&asdf 

53. J ! ^ , > V.v \ v f "* A Tsf s 

34.. The isolated sntfeody or antigen bkskmg portion thereof of deam S3, wherein 
die i > sndiadle tor detection by s rmstfeod sefcefed dom fee grwp 
consisdng >>jV ilwxwscsix-.t; dsfecdon methods,. pc.- ; dtr<;j; errsisssos to^wgrepby 
staaee deti - m< «* 



ID 55. The isolated 



< antigsn l»ti! p;>;tkw ,« s * 54, wbereiti 

khol ..nd a dd«d Saving e distinctive mtefear snagasik- 



sr aatigea bin; feg^ < 52. wfeet 



ST. The is 



20 5*5 " i ' ' f 

expressed by 8 doss c<. R havjag an A'I'CC Deposd Oesig^ssSios Ho. selected 
frosts HYv6209> PIA^O, FT A~d?,I !. , and FT^62 14. 

59-. A best eed dmrrg r \ ^ s ^ \ 3 X s <™to.s No. selected V«r PTA- 
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Figure 3: Amino •,> sequence of the B4FCG y<t tn A } exrc&cGiukr domain) 
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Figure 4: Amino ack! sequence of itis B4FC ANT protein (BphB4 extracellular Asmain) 
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Figure f>A: 



I Effect of Ephrtn 82 or Eph B4 antibody on the 

I growth of H28 col! line 
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Figure 6B: 



Effect of Bphfm 82 or Eph 84 antibody on the 
growth of H237S eel! line 
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Figure <'F ' 



Effect of Epi Sy on the growth of 

H 2062 ceil sines 
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